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(54) Electric vacuum cleaner 

(57) An electric vacuum cleaner has a main body 1 
incorporating an electric blower 2, a nozzle unit 6 having 
a nozzle, and a first and a second connection pipe 7 and 
8 fitted between the main body 1 and the nozzle unit 6 
so as to serve as part of the passage for a dust suction 
air flow generated by driving the electric blower 2. The 
first and second connection pipes 7 and 8 are rotatable, 
and support the main body 1 in a standing position. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to an electric 
vacuum cleaner having a dust suction duct that is con- 
nected to a nozzle unit. 

Description of the Prior Art 

[0002] A conventional electric vacuum cleaner of a 
so-called upright type is typically composed of a nozzle 
unit having a nozzle, a main body supported so as to be 
bendable back and forth with respect to the nozzle unit 
and incorporating a dust collection bag, and a handle 
portion by which a user holds the main body so that he 
can move the electric vacuum cleaner around. Advan- 
tageously, when not in use, such an upright-type electric 
vacuum cleaner can be stored away with its main body 
in an upright position. 

[0003] However, to permit such an electric vacuum 
cleaner to be stored away in an upright position, its 
heavy main body needs to be supported on its nozzle 
unit facing the floor surface so that the electric vacuum 
cleaner does not turn over. Thus, the nozzle unit needs 
to be made accordingly large, and consequently re- 
quires a considerably large storage space. 
[0004] In addition, since the main body is directly piv- 
oted on the large nozzle unit, electric vacuum cleaners 
of this type are unfit for the cleaning of narrow spaces 
such as gaps between pieces of furniture. Some models 
come with relatively small nozzle units, but they instead 
require dedicated stands or the like on which they need 
to be put when stored away. This seriously limits the 
choice of where to store away such electric vacuum 
cleaners. 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide 
an electric vacuum cleaner that can be stored away with 
its main body in an upright position, and thus with less 
space, and that is built in a way advantageous to the 
downsizing of its nozzle unit. 
[0006] To achieve the above object, according to the 
present invention, in an electric vacuum cleaner provid- 
ed with an electric blower, a nozzle unit having a nozzle, 
and a dust suction duct fitted between the electric blower 
and the nozzle unit so as to serve as a passage for a 
dust suction air flow generated by driving the electric 
blower, the dust suction duct is bendable at some point 
along Itself and can stand in an upright position by itself. 
This makes the downsizing of the nozzle unit possible, 
and in addition permits the electric vacuum cleaner to 
be stored away almost anywhere and with minimum 
space when not in use. 



[0007] The dust suction duct may be composed of a 
first dust suction duct of which one end is joined to the 
nozzle unit and a second dust suction duct that is rotat- 
ably joined to the other end of the first dust suction duct. 

5 This permits the second dust suction duct to be rotated 
so as to be held in an upright position. 
[0008] One end of the first dust suction duct may be 
rotatably joined to the nozzle unit. This makes it possible 
to rotate the first dust suction duct separately from the 

10 rotation of the second dust suction duct. 

[0009] An electric vacuum cleaner according to the 
present invention may be further provided with a locking 
mechanism that, when the first and second dust suction 
ducts come into a substantially straight state, locks the 

15 first and second dust suction ducts to keep them in the 
substantially straight state. In this arrangement, when 
the second dust suction duct is rotated so that the first 
and second dust suction ducts come into a substantially 
straight state, they are locked in that state. This enhanc- 

20 es cleaning efficiency. 

[0010] The nozzle unit may be removable integrally 
with the first and second dust suction ducts. This makes 
it possible to perform cleaning with an auxiliary nozzle, 
instead of the nozzle unit, fitted to the tip of the dust suc- 

25 tion duct. 

[0011] An electric vacuum cleaner according to the 
present invention may be further provided with a cy- 
clone-type dust collector portion fitted at some point 
along the dust suction duct so as to separate the dust 
30 sucked in through the nozzle unit by whirling around the 
dust suction air flow generated by driving the electric 
blower. 

[0012] In this arrangement, the dust suction air flow 
generated by driving the electric blower turns into a 
35 whirling air flow inside the cyclone-type dust collector 
portion, and the centrifugal force exerted by this whirling 
air flow separates dust. The dust thus separated is ac- 
cumulated inside the cyclone-type dust collector por- 
tion. 

40 [0013] The second dust suction duct may be rotatable 
up to more than 90 degrees from the position in which 
the first and second dust suction ducts are in a substan- 
tially straight state. In this arrangement, the second dust 
suction duct, when held in an upright position, inclines 

45 toward the nozzle unit and thereby prevents the electric 
vacuum cleaner from turning over. 
[0014] An electric vacuum cleaner according to the 
present invention may be further provided with means 
for stopping the driving of the electric blower when, at 

so the joint between the first and second dust suction ducts, 
the second dust suction duct is rotated to a predeter- 
mined rotation angle. In this arrangement, when the dust 
suction duct is obstructed at the Joint, even if a power 
switch for starting the driving of the electric blower is 

55 turned on, the electric bower does not start being driven. 
[0015] A shock absorbing member may be fitted in a 
portion of the first dust suction duct at which it makes 
contact with the floor surface. The shock absorbing 
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55 turned on, the electric bower does not start being driven. 
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between pieces of furniture or under a bed. 
[0023] Next, the first bendable portion 11 will be de- 
scribed in detail with reference to an exploded perspec- 
tive view shown in Fig. 5, a lateral sectional view shown 
in Fig. 6, and a longitudinal sectional view shown in Fig. 
7. The first connection pipe 7 has a first bearing portion 
71 formed at one end. This first bearing portion 71 is 
semi-cylindrical in shape, and has a peripheral wall 71 a 
of which a portion is cut out along the periphery of the 
cylinder so as to form an opening 71b that communi- 
cates with an opening 81a (described later). The first 
connection pipe 7 has a flat portion 7c formed on one 
side. This flat portion 7c has a guide 73 and a screw 
base 74 formed thereon so as to protrude therefrom, 
and is used to fit a bearing cover 70 to the first connec- 
tion pipe 7. 

[0024] The bearing cover 70 has a second bearing 
portion 72 substantially cylindrical in shape and having 
the same internal and external diameters as the first 
bearing portion 71 , a bearing hole 72a formed in the sec- 
ond bearing portion 72 so as to rotatably support a rotary 
shaft 20b, an opening 70a for restricting the movement 
stroke of an unlocking lever 21 , and a round hole 70b 
through which to put a screw 23 for fixing the bearing 
cover 70 to the flat portion 7c. 
[0025] On the other hand, the second connection pipe 
8 has a cylindrical member 81 formed at one end. This 
cylindrical member 81 slidably fits between the inward- 
facing surfaces of the first and second bearing portions 
71 and 72. The inside of the cylindrical member 81 is 
partitioned off by a side wall 82a and a partition wall 82b 
so as to form a dust collector portion 83 through which 
the dust suction airflow passes. The side wall 82a and 
the partition wall 82b, both circular in shape, have rotary 
shafts 20a and 20b formed at their respective centers 
so as to protrude therefrom. 

[0026] In the outer peripheral surface of the cylindrical 
member81 are formed a substantially rectangular open- 
ing 81a that communicates with the dust collector por- 
tion 83 and a locking groove 81b that engages with a 
locking pin 21 a that is formed integrally with the unlock- 
ing lever 21 . Thus, as the second connection pipe 8 is 
rotated, the opening 81a is gradually closed by the pe- 
ripheral wall 71 a of the first bearing portion 71 of the first 
connection pipe 7. Here, by making the length W of the 
opening 81 a in the direction of the periphery longer, it is 
possible to widen the area of the opening 81a in that 
direction so that the second connection pipe 8 is kept 
communicating with the first connection pipe 7 over a 
wider range of rotation angles of the second connection 
pipe 8. 

[0027] Now, how the first bendable prtionll is assem- 
bled will be described with reference to Figs. 5 and 6. 
The rotary shaft 20a is put through the bearing hole (not 
shown) formed in the first bearing portion 71 of the first 
connection pipe 7, and the cylindrical member 81 of the 
second connection pipe 8 is slidably fitted in the first 
bearing portion 71 of the first connection pipe 7. There- 



after, a spring 22 and the unlocking lever 21 are fitted in 
the guide 73, and then the rotary shaft 20b and the un- 
locking Iever21 are put respectively through the bearing 
hole 72a of the second bearing portion 72 and through 

5 the opening 70a. Thereafter, the screw 23 is put through 
the round hole 70b and Is screwed into the screw base 
74 so that the bearing cover 70 is fixed on the flat portion 
7c. In this way, the first and second connection pipes 7 
and 8 are rotatably joined together so as to form a dust 

io suction air passage through which they communicate 
with each other. 

[0028] When the second connection pipe 8 is rotated 
until it forms a substantially straight line with the first 
connection pipe 7, as shown in Figs. 6 and 7, the locking 

'5 pin 21 a, which is loaded with a force by the spring 22 so 
as to pop out toward the cylind rical member 8 1 , engages 
with the locking groove 81b. This prevents further rota- 
tion of the second connection pipe 8 atthefirst bendable 
portion 11. Reference numeral 26 represents a shock 

20 absorbing member that prevents the portion of the first 
connection pipe 7 at which it makes contact with the floor 
surface from being scratched or broken. The shock ab- 
sorbing member 26 is made of an elastic material such 
as raised fabric, rubber, foam material, or soft resin. 

25 [0029] Whentheelectricvacuumcleanerlsnotlnuse, 
the unlocking lever 21 is pressed in the direction marked 
F (Fig. 6) against the force exerted by the spring 22, so 
that the locking pin 21a disengages from the locking 
groove 81b. In this state, the second connection pipe 8 

30 can be rotated in the direction marked G (Fig. 7) up to 
the position in which, as shown in Fig. 8, the second 
connection pipe 8 is held in an upright position. 
[0030] The locations of the ends of the peripheral wall 
71 a of the first bearing portion 71 (Fig. 5) in the direction 

35 of the periphery thereof are so set that the maximum 
rotation angle 9 (Fig. 8) of the second connection pipe 
8 (i.e. the angle through which the second connection 
pipe 8 can be rotated about the rotary shafts 20a and 
20b thereof with respect to the first connection pipe 7) 

40 is greater than 90°. This prevents the main body 1 (Fig. 
1) from turning over, 

[0031] However, when the electric vacuum cleaner is 
stored away after simply the second connection pipe 8 
is rotated so that the main body (Fig. 1) is held in an 

45 upright position, at the first bendable portion 11, the 
opening 81a is closed by the peripheral wall 71 of the 
first bearing portion 71 , and thus the dust suction air pas- 
sage is obstructed. In this state, If the electric vacuum 
cleaner is connected to a power outlet and a power 

so switch (not shown) provided on the handle portion (Fig 
1) is turned on to start driving the electric blower 2 (Fig. 
1), it Is impossible to collect dust from the floor surface 
"f with a dust suction air flow. This produces a vacuum 
on the downstream side of the electric blower 2, which 

55 not only causes malfunctioning or failure of the electric 
vacuum cleaner, but also poses danger to the user. 
[0032] To prevent this, as shown in Fig. 9, in the first 
connection pipe 7, a safety switch 24 for turning on and 
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off the driving of the electric blower 2 is fitted, with its 
switch rod 25 protruding therefrom so as to pop out to- 
ward the cylindrical member 81 . When the second con- 
nection pipe 8 is rotated to the upright position, the 
switch rod 25 engages with a safety switch groove 81c 
formed in the outer peripheral surface of the cylindrical 
member 81 , and thereby the safety switch 24 is turned 
off. As a result, when the main body (Fig. 1) is held in 
an upright position, even if the switch for starting the 
electric blower 2 (Fig. 1) is operated, the electric blower 
2 is not driven. This makes it possible to realize an elec- 
tric vacuum cleaner that is highly safe to use. By con- 
figuring the safety switch 24 so as to stop not only the 
driving of the electric blower 2 but also the supply of 
electric power to all electric components, it is possible 
to realize higher safety. 

[0033] By varying the length L (Fig. 5) of the safety 
switch groove 81c in the direction of the periphery, it is 
possible to freely vary the range of rotation angles of the 
second connection pipe 8 within which the switch rod 
25 of the safety switch 24 reaches into the safety switch 
groove 81c. This makes it possible to turn the safety 
switch 24 off and thereby prevent the driving of the elec- 
tric blower 2 before the second connection pipe 8 is ro- 
tated up to the end of its rotation angle range, i.e. at 
some point in the middle of Its rotation angle range. 
[0034] Furthermore, in the outer peripheral surface of 
the cylindrical member 81 (Fig. 5), a groove 81 d is 
formed with which the locking pin 21a engages when 
the second connection pipe 8 is rotated to the upright 
position, i.e. up to the end of its rotation angle range. 
This ensures that the second connection pipe 8 is held 
securely in this position, and thus effectively prevents 
the main body 1 (Fig. 1) from turning over. Moreover, 
thanks to this engagement, even when the grip 4 of the 
handle portion 3 is lifted up in the direction marked H in 
Fig. 1 , the second connection pipe 8 remains locked. 
This prevents the nozzle unit 6 from dangling about, and 
thereby permits the electric vacuum cleaner to be 
brought around securely. 

[0035] As shown in Fig. 10, the locking pin 21a is so 
formed as to have an inclined or rounded tip, and is 
pressed by the spring 22 into the groove 81 d formed in 
the outer peripheral surface of the cylindrical member 
81 so that the locking pin 21a engages with the groove 
Bid in such a way as to disengage therefrom readily 
when the second connection pipe 8 is rotated. Thus, the 
locking pin 21a runs onto the outer peripheral surface 
of the cylindrical member 81 as soon as the second con- 
nection pipe 8 is rotated. This eliminates the need to 
operate the unlocking lever 21 every time the locking 
pin 21a is unlocked, and thereby makes the electric vac- 
uum cleaner easier to use. 

[0036] Instead of the shock absorbing member 26, a 
caster 27 that rolls as it rotates may be fitted in the por- 
tion of the first dust suction duct 7 at which it makes con- 
tact with the floor surface. This makes it possible to 
move around the electric vacuum cleaner while keeping 



the main body 1 in an upright position without lifting it 
up. Moreover, it is possible to perform cleaning with the 
second connection pipe 8 locked at some point in the 
middle of its rotation angle range, and thus it is easy to 

s perform cleaning on a thick-piled carpet or the like. 
[0037] The engagement of the locking pin 2 1 a with the 
groove 81 d is weaker than that with the locking groove 
81b, and in addition the locking pin 21a has its tip so 
shaped as to ease disengagement. Thus, without press- 

10 ing the unlocking lever 21 , simply by rotating the second 
connection pipe 8 in the direction D, it is possible to 
change the position of the main body 1 between the po- 
sition it takes when the electric vacuum cleaner is stored 
away (see Fig. 1) and the position it takes when the elec- 
ts trie vacuum cleaner is in use. 

[0038] As the groove 81 d, a plurality of grooves may 
be formed in the outer peripheral surface of the cylindri- 
cal member 81 within the range of rotation angles of the 
second connection pipe 8. This permits the second con- 

20 nection pipe 8 to be rotated to and held at the desired 
angle stepwise according to the conditions, such as the 
condition of the surface to be cleaned, under which 
cleaning is performed. This makes the electric vacuum 
cleaner still easier to use. 

25 [0039] A second embodiment of the present invention 
will be described below with reference to Fig. 11 . In Fig. 
11 , such members as are found also in the electric vac- 
uum cleaner of the first embodiment described previ- 
ously are identified with the same reference numerals, 

30 and their detailed explanations will not be repeated. As 
shown in Fig. 11 , in this embodiment, an electric vacuum 
cleaner of a so-called canister type, composed of a main 
body 1 a incorporating an electric blower 2, a handle por- 
tion 3a having a grip 4, and a flexible suction hose 15 

35 connecting the handle portion 3a to the main body la, is 
so structured that, exactly as in the first embodiment, 
the second connection pipe 8 is rotatable at the first 
bendable portion 11 so as to be held in an upright posi- 
tion together with the extension pipe 1 0 and the handle 

40 portion 3. 

[0040] In this embodiment, the electric vacuum clean- 
er can be stored away with the nozzle unit 6, the first 
and second connection pipes 7 and 8, the extension 
pipe 10, the handle portion 3a, and the suction hose 15, 

*5 which together form a dust suction air passage, joined 
together and held in an upright position. This not only 
permits the electric vacuum cleaner to be stored away 
with minimum space, but also eliminates the need to join 
those members together when the electric vacuum 

so cleaner is used next time, and thereby makes it possible 
to start cleaning quickly. 



Claims 

1. An electric vacuum cleaner comprising an electric 
blower, a nozzle unit having a nozzle, and a dust 
suction duct fitted between the electric blower and 
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the nozzle unit so as to serve as a passage for a 10. An electric vacuum cleaner as claimed in one of 

dust suction air flow generated by driving the elec- claims 2 to 8, further comprising: 

trie blower, a cast er fitted on the first dust suction duct so 

wherein the dust suction duct is bendable at as to permit the nozzle unit to be moved around on 

some point along itself and can stand in an upright 5 a floor surface, 
position by itself. 

11. A suction duct for an electric vacuum cleaner, the 

An electric vacuum cleaner as claimed in claim 1 , suction duct comprising at least first and second 

wherein the dust suction duct has a first dust substantially rigid portions connected together, 

suction duct of which oneend is joined to the nozzle io wherein the first portion is rotatable about an axis 

unit and a second dust suction duct that is rotatably substantially perpendicularto the direction of exten- 

joined to another end of the first dust suction duct. sion of the second portion of the suction duct. 



An electric vacuum cleaner as claimed in claim 2, 

wherein said one end of the first dust suction is 
duct is rotatably joined to the nozzle unit. 

An electric vacuum cleaner as claimed in claim 2 or 
3, further comprising: 

a locking mechanism that, when the first and so 
second dust suction ducts come into a substantially 
straight state, locks the first and second dust suc- 
tion ducts to keep them in said substantially straight 
state. 

25 

An electric vacuum cleaner as claimed in one of 
claims 2 to 4, 

wherein the nozzle unit is removable integral- 
ly with the first and second dust suction ducts. 

30 

An electric vacuum cleaner as claimed in one of 
claims 1 to 5, further comprising: 

a cyclone-type dust collector portion fitted at 
some point along the dust suction duct so as to sep- 
arate dust sucked in through the nozzle unit by 35 
whirling around the dust suction air flow generated 
by driving the electric blower. 



12. A suction duct for an electric vacuum cleaner, the 
suction duct comprising at least first and second 
portions attached together, wherein the first portion 
is positionable at an acute angle relative to the sec- 
ond portion of the suction and is thereby capable of 
supporting the second portion of the suction duct in 
an at least partially vertical position, when the first 
portion rests on the floor. 



An electric vacuum cleaner as claimed in one of 
claims 2 to 6, 40 

wherein the second dust suction duct is rotat- 
able up to more than 90 degrees from a position in 
which the first and second dust suction ducts are in 
a substantially straight state. 

45 

An electric vacuum cleaner as claimed in one of 
claims 2 to 7, further comprising: 

means for stopping the driving of the electric 
blower when, at a joint between the first and second 
dust suction ducts, the second dust suction duct is so 
rotated to a predetermined rotation angle. 

An electric vacuum cleaner as claimed in one of 
claims 2 to 8, further comprising: 

a shock absorbing member fitted In a portion ss 
of the first dust suction duct at which the first dust 
suction duct makes contact with a floor surface. 
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